Abstract
Introduction
The labial flap is a speech sound most commonly found in the north central savanna region of Africa. It is attested in at least seventy languages in Africa and one in Indonesia. In this crosslinguistic study, we discuss its areal and genetic distributions, and we draw generalizations regarding its articulation and phonological status. These observations have implications for researching the historical development of the sound. Our data come from an extensive survey of the literature as well as previously unpublished data from both our own field work and that of other researchers.
The labial flap is produced by retracting the lower lip into the mouth well behind the upper teeth and then bringing it forward rapidly, striking the upper lip or teeth in passing. Photographs showing the articulation of the sound in Shona, Marghi, and the Mono dialect of Mid-Southern Banda can be found in Doke (1931) , Ladefoged (1968: 49) , and Olson & Hajek (1999) , respectively.
Previous crosslinguistic studies of the labial flap include Thomas (1972) and Greenberg (1983) . Greenberg drew tentative conclusions based on a sample of 18 languages. He found the largest concentration of examples in the Central Sudanic branch of Nilo-Saharan (as did Thomas) , and he remained agnostic as to whether the ultimate source of the sound was Central Sudanic or the AdamawaUbangi branch of Niger-Congo. Our sample of over 70 languages shows that by an overwhelming margin the largest concentration of examples is found in Adamawa-Ubangi. This fact, coupled with the posited migration patterns of the region (see Section 6), lead us to hypothesize as most plausible that the ultimate source of the sound (if there is only one) is Adamawa-Ubangi. The discrepancies between Greenberg's findings and our own are likely attributable to his restricted sample. Indeed, Croft (1990: 19) points out that a COMPLETE sample is advisable for studying linguistic phenomena exhibited in a limited number of languages. The large number of undocumented languages in central Africa prevents this from being fully achieved at this time, but we have attempted to be as exhaustive as possible.
There are two variants of the labial flap: bilabial and labiodental, with the latter being more common. In accordance with the principles of the International Phonetic Association (IPA 1999), Olson & Hajek (1999) consider the two to be a single speech sound, because there is no known language in which the two contrast. Nevertheless, we distinguish the two variants in our transcription. The IPA suggests representing a tap or flap with a breve diacritic (IPA 1989: 70) , so we transcribe the bilabial and labiodental variants asw andv, respectively. The International Phonetic Alphabet does not yet include a unique symbol for the labial flap, although Olson & Hajek do argue for its inclusion. We employ the IPA alphabet for all of the language data in this paper.
In Section 2, we present the geographic distribution of the labial flap and map the areas where it is found. In Section 3, we discuss its genetic distribution. In Section 4, we present generalizations concerning its articulation. In Section 5, we provide evidence that the sound has been incorporated into the phonological system of four languages. In Section 6, we present an hypothesis concerning the location of its origin. In Section 7, we present generalizations concerning the data for each language sub-group in which the sound is found. Finally, we present our conclusions in Section 8. Figure 1 maps the languages in which the labial flap is attested. The languages represented by code numbers are listed in Table 1 below.
Geographic distribution
There are three distinct regions in which the sound is found.
The largest region corresponds to the savanna of north central Africa and its immediate surroundings. This savanna is bounded to the north by the Sahara, to the south by the tropical rain forest, to the west by the Adamawa plateau, and to the east by the Upper Nile. In addition to the savanna, languages containing the sound are found in the Adamawa plateau to the west and the tropical rainforest to the south.
Second, the labial flap is attested in a few Bantu languages in southeastern Africa. Here, the sound is of low frequency, is only attested in ideophones, and does not appear to have been fully incorporated into the phonological system of these languages.
A question that arises is whether the sound arose independently in southeastern Africa or if its presence there is due to language spread from the north. The limited, ideophonic nature of labial flaps in this area is suggestive of spontaneous development in situ. However, the received view of the spread of the Bantu people is that they originated in the border region of present-day Cameroon and Nigeria and then migrated southeast to their present location. At least one group is thought to have traveled from west to east along the northern fringes of the tropical rainforest and then turned south once they reached eastern Africa (cf. Phillipson 1977; Heine 1979; Oliver 1979 ). It is conceivable then that some Bantu speakers may have acquired the labial flap through contact during this migration and retained vestiges of it as they moved south. Since this explanation is plausible, it is perhaps unwise to say conclusively at this stage that the sound arose independently in southeastern Africa.
Third, the labial flap is attested in the Austronesian language Sika, on the island of Flores in Indonesia (Donohue forthc.). The available evidence suggests that this sound is the same as the one found in Africa, but further research is necessary to properly verify this. If this is indeed the case, there is no evidence that the sound arose in Indonesia due to language contact or common genetic descent. It appears instead to have developed independently. Significantly, this would indicate that the sound is not a uniquely African feature.
Genetic distribution
The labial flap occurs in three of the four major language families in Africa -Niger-Congo, Nilo-Saharan, and Afro-Asiatic. In each of these families, it occurs in only very restricted sets of sub-branches. The sound would only be traceable back to the proto-language of one of these families if regular sound correspondences could be established between the labial flap and phonetically similar sounds in the other sub-branches -a task beyond the scope of this paper.
In Niger-Congo, the sound is attested in the Adamawa-Ubangi sub-branch. It is most common in the Banda and Sere-Ngbaka-Mba branches of Ubangi, as well as in the Mbum-Day branch of Adamawa, and it is contrastive in many of these languages. Indeed, the labial flap is better attested in these three branches of Adamawa-Ubangi than anywhere else in our study.
The sound is also found in the Benue-Congo sub-branch of Niger-Congo. Greenberg (1983) attests the sound in Shona, a Bantu language. We attest it in eight Benue-Congo languages: four southeastern African Bantu languages, three Northern Bantoid languages of Nigeria and Cameroon, and one Platoid language of Nigeria.
In Nilo-Saharan, the sound is reported exclusively in the Central Sudanic sub-branch. It is attested in both the East and West branches of Central Sudanic, and there is evidence that it is contrastive in both branches, specifically in Mangbetu (East) and Baka (West).
In Afro-Asiatic, the sound is attested only in the Chadic sub-branch. In these languages, no source provides evidence for contrast between it and other labial sounds. Rather, it is attested mostly in ideophones, and it is usually considered rare. One exception to this last point is in Kera, in which an in-depth study of the sound (Mary Pearce, pers. comm.) revealed over 60 lexical items (albeit mostly ideophones) containing the sound.
As we have mentioned, the labial flap is best attested in Adamawa-Ubangi. This is true in three respects: (i) it is reported to occur in more languages in this group than in any other group; (ii) the languages that have the largest number of non-ideophonic lexical items containing the sound are in this group; and (iii) the sound is most clearly contrastive in this group. This observation differs from the claim by Thomas (1972) and Greenberg (1983) that the greatest concentration of examples is in Central Sudanic.
The major language family divisions between Niger-Congo, Nilo-Saharan, and Afro-Asiatic were set up by Greenberg (1963) , and this general structure (with some modification) is accepted by most Africanist scholars today. In this paper, we follow these divisions. For recent discussion of language classification in Africa, see Heine & Nurse (2000) , especially the chapters on NigerCongo, Nilo-Saharan, and comparative linguistics. Table 1 lists each language in which the labial flap is attested, along with its presently-accepted genetic affiliation. We give the language names as listed in Grimes (2000) , and we include in parentheses the countries in which each language is spoken. Parentheses around a language code indicate that evidence for the existence of the labial flap in that language is questionable.
Articulation
Detailed studies of the articulation of the labial flap are rare, and this may be the reason that articulatory descriptions have diverged widely in the literature. The sound has been described as a fricative (e.g., Mohrlang 1972; Jungraithmayr 1990) , an occlusive (Hagège 1968) , and an implosive (Larochette 1958) . Grimes (2000) and Moseley & Asher (1994) Descriptions of the sound have even varied in the same language. In Mbum, Hagège (1968 , 1970 refers to the sound as an occlusive, but he later refers to it as a vibrant (Hagège 1981) . In Mangbetu, Larochette (1958: 15) describes the sound as an "implosive semi-vowel", but McKee (1991: 192) describes the same sound as a "voiced labio-velar flap fricative". Utilizing acoustic and aerodynamic evidence, Demolin & Teston (1996) demonstrate that the labial flap in Mangbetu is neither an implosive nor a fricative. There is no drop in pharyngeal air pressure indicative of an implosive, nor is there aperiodic noise indicative of a fricative. They conclude then that the sound is a "labiodental flap with a bilabial variant" (p. 103).
There is a high degree of uniformity in the articulation of the sound crosslinguistically. France Cloarec-Heiss (pers. comm.) reports that the articulation is the same in Banda, Kare, and Mangbetu. Bruce Connell (pers. comm.) also observes that the articulation is the same in Tep and Mono. One exception is that Constance Kutsch Lojenga (pers. comm.) notes only that there is a "weakening" of the sound in Lese in comparison to Ndogo. Our study reveals the following crosslinguistic generalizations concerning the articulation of the labial flap.
Concerning the MANNER OF ARTICULATION, the sound is a flap, as defined by Ladefoged & Maddieson (1996) . They state:
A flap is a sound in which a brief contact between the articulators is made by moving the active articulator tangentially to the site of the contact, so that it strikes the upper surface of the vocal tract in passing. (p. 231) This is identical to what Catford (1982: 129) calls a "transient flap". The articulation involves two stages. First, the lower lip is retracted slowly into the mouth well behind the upper teeth. Second, the lower lip is brought forward rapidly and strikes the upper lip or upper teeth in passing.
The tangential movement of the labial flap distinguishes it from several other bilabial sounds found in several West African languages -the "lenis" voiceless stop of Ebrié, the extra-short (tapped) nasal of Yekhee and Ghotuo (Clements 2000) , and the bilabial tap of Efik (Cook 1969: 39) . These sounds involve moving the two lips directly together and then returning them to their rest positions -what Ladefoged & Maddieson call a "tap" and Catford calls a "flick-type flap".
A stop component preceding the labial flap has been observed in two languages. In Central Marghi (Ladefoged 1968) , the flap is preceded by a prolonged stop (180 msec in duration) in which "the lower lip is tensed against the upper lip and teeth". In Sika (Austronesian), Donohue (forthc.) reports an "affricated" free variant bv. Because these stop components have only been observed in two languages, they should not be considered a general property of the labial flap speech sound.
A lengthened variant of the labial flap appears to have been observed in two languages. In Sika, Donohue (forthc.) reports a "non-phonemic process of consonant gemination" following a schwa that results in /v@va/ → ["v@v:a] 'I hunt'. In Shona, Doke (1931: 224) reports the ideophonevvo 'of flicking'. These examples appear to contradict Catford's (1982: 130) claim that a flap is "an essentially and obligatorily momentary gesture". More research is necessary on this question.
Concerning the PLACE OF ARTICULATION, most researchers identify the sound as labiodental; that is, the lower lip makes contact with the upper teeth. Consequently, labiodentalv could be considered the default or unmarked place of articulation for the sound. However, an optional bilabial variantw, in which the lower lip makes contact with the upper lip rather than the upper teeth, has been noted in 13 languages, including ones in Niger-Congo (Ndau, Shona, Dii, Karang, Kare, Kuo, Nzakmbay, Banda-Bambari, Mono, and Ngbaka-Minagende), Nilo-Saharan (Sar and Mangbetu), and Afro-Asiatic (Bana). Pairault (1969) and Tingbo (1978) consider the sound to be bilabial rather than labiodental in Gula Iro and Mbandja, respectively (both Niger-Congo).
Our use of the terms "bilabial" and "labiodental" respects the traditional use, defined by the place of contact on the passive articulator. In contrast, Ladefoged (1997: 594) defines "labiodental" as a labial articulation involving retraction of the lower lip. If one follows his definition, then both articulations of the labial flap are "labiodental". The retraction involved in the labial flap (whether labiodental or bilabial) is more extreme, however, than that found in sounds traditionally defined as labiodental.
Contrast between the two places of articulation of the labial flap has not been attested. We thus use the term "labial" as a more general term to subsume "bilabial" and "labiodental" and only employ the more specific terms when the distinction is pertinent to the discussion.
Concerning VOICING, the labial flap is nearly always voiced. This is expected, since in general taps and flaps are voiced (Maddieson 1984: 79) . Three sources indicate a voiceless articulation. First, Doke (1931) reports a voiceless labial flap in one ideophone in the Zezuru dialect of Shona:vå 'of report of a gun' (p. 224). The lack of voicing extends through the entire lexical item and is best interpreted as the result of a word-level effect. Second, Pairault (1969) reports that the labial flap is voiceless in word-initial position in Gula Iro (e.g., ẘ óÙ 'bang!') but voiced in word-medial position (e.g.,ÓwÓp 'bang!'). This correlates with a more general process in the language in which stops are voiceless in word-initial and word-final position, but voiced in word-medial position. In other words, the labial flap patterns as an obstruent in this language. Third, Jungraithmayr (1965) transcribes the sound in Yiwom with the letter f in the word kafim 'buffalo'. However, Greenberg (1983) transcribes the sound in the same lexical item in the same language as a v with a left loop (v), implying a voiced articulation.
Finally, a secondary articulation of VELARIZATION may co-occur with the labial flap. Demolin & Teston (1996: 110) refer to this as a "backing movement of the tongue" in Mangbetu. Olson (2001: 30) notes that "the tongue bunches in the back of the mouth, adding a velar component to the sound" in Mono. A velar gesture has also been observed in bilabial implosives in Igbo (Ladefoged 1968: 6 , written gb in the local orthography), Mangbetu (Demolin 1992: 231) , and Lendu (Demolin 1995: 377) . More research is necessary to compare these gestures.
To sum up this section, the best articulatory description of the most commonly attested type of labial flap is a "voiced labiodental flap with egressive lung air". A bilabial variant is attested in some languages, and there is evidence in some cases of a secondary articulation of velarization.
Phonological status

Evaluation of phonological status
We have clear evidence that the labial flap has been fully incorporated into the phonological system of thirteen languages, and it is probably phonological in at least nine more. These languages are concentrated in three sub-branches of Adamawa-Ubangi (Banda, Sere-Ngbaka-Mba, and Mbum-Day), and one branch of Central Sudanic. In this section, we examine the evidence for the phonological status of the labial flap in four of these languages: Mono (Banda), Ndogo (Sere-Ngbaka-Mba), Karang (Mbum-Day) , and Mangbetu (Central Sudanic).
We adopt the following criteria to evaluate to what extent a segment has been incorporated into the phonological system of a language:
1. CONTRAST. Contrast between the labial flap and other labial sounds provides strong evidence that the sound has been incorporated into the general phonological system. We rely in the first instance on any explicit reference in sources to contrastiveness, including the provision of minimal or near-minimal pairs.
2. DISTRIBUTION ACROSS GRAMMATICAL CATEGORIES. The more grammatical categories a sound is attested in, the better the evidence that the sound is part of the phonological system. In many languages, the labial flap is found only in ideophones (Welmers 1973: 459 ff.; Childs 1994) , which often exhibit exceptional phonological shapes. This may cast doubt on its phonological status. We either take the author's word that a particular item is an ideophone, or we judge a word to be ideophonic when it seems reasonably obvious, but we are cautious in doing so. Names of animal and plant species (James Roberts, pers. comm.) and taboo words (Stefan Elders, pers. comm.) are also known to exhibit exceptional phonological shapes in many African languages.
Examples of the application of this principle are found in Kera (Chadic) and Ngbaka-Minagende (Ubangian). In both of these languages, the labial flap is found in a significant number of lexical items. However, most of these items are either ideophones or (in the case of Ngbaka) animal names. Thus, we are reluctant to claim that the sound has been fully incorporated into the phonological system of these two languages.
The fact that the aforementioned words contain exceptional phonological shapes could be interpreted to mean either that these shapes are marginal to the phonological system (the interpretation that we follow in this paper), or that they form a phonological subsystem. If the latter interpretation could be demonstrated with respect to the labial flap, that would in fact bolster our argument that the labial flap plays a more than marginal ideophonic role in the phonological system.
3. FREQUENCY OF OCCURRENCE. If the labial flap is rare compared to other sounds in the language, this may call into question the extent to which it has been incorporated into the phonological system. Judging this can be difficult. If an author cites only a handful of words containing the sound, that does not necessarily mean that it is rare, since further research may reveal additional examples. If the sound is attested in over a dozen lexical items, we would need to consider its inclusion in the phonological system. In judging the frequency of a sound, we rely on the judgment of the author; that is, we report if the author says explicitly that the sound is rare.
4. DISTRIBUTION WITHIN THE WORD. If the labial flap occurs in both word-initial and word-medial position, this is evidence that the sound has been more fully incorporated into the phonological system than if it occurs in only one of these positions. In most cases, the labial flap does not occur in consonant clusters (which are limited in many of these languages), so the word-medial position is an intervocalic environment.
5. RESEARCHER'S JUDGMENTS. We note if a researcher considers the sound to be phonemic in a given language. Examples of this include if the researcher specifically calls the sound a phoneme, or if the sound appears in a phoneme chart. This may indicate that the researcher is aware of additional data leading to that conclusion, but has not reported them in the source.
6. CO-OCCURRENCE WITH VOWELS. We note if there are known restrictions on which vowels can follow the labial flap. If there is evidence of complementary distribution of the labial flap with another labial sound before vowels, then the labial flap could be considered to be an allophone of the other labial sound, rather than a separate phoneme.
7. BORROWED WORDS. If the sound is only found in borrowed words, it should be considered marginal to the phonological system. Two caveats are in order. First, descriptive sources vary in quality, and it is not always clear how to interpret the phonetic transcription in some sources. Second, the data are often incomplete. Survey reports and sketch phonologies, while providing helpful information, do not cover the above criteria comprehensively. Consequently, evidence for the systematicity of the labial flap in some languages may actually be better than what we are able to infer from the sources.
Sample languages in which the labial flap is phonological
5.2.1. Mono. The first language we examine in detail is the Ubangian language Mono, a variety of Mid-Southern Banda spoken in the northwestern corner of the Democratic Republic of Congo (DRC). We examine Mono in light of the criteria mentioned above.
First, the labial flap (usually bilabialw in Mono) is fully contrastive with the other labial sounds in Mono. Minimal pairs, or near-minimal pairs, are listed in (1): (1) Contrast with other labial sounds in Mono (Olson & Schrag 2000) labial labial-velar stops pá
Second, the sound occurs in all major grammatical categories in Mono, including nouns, verbs, and adverbs, as shown in (2). 
The distinction between the major grammatical categories is made on both paradigmatic and syntagmatic grounds. For example, verbs take the infinitive prefix k@, adverbs occur following the verb, and ideophonic adverbs are reduplicated. Some of the verbs could be thought to have ideophonic semantic content, but it is clear that a large number of words in Mono containing the sound are not ideophonic. Third, the sound is well-attested in Mono, occurring in over 45 words, including the core vocabulary words k@wì 'to throw' and k@wà 'to send'. Fourth, the sound occurs in both word-initial and intervocalic positions. Finally, it occurs before most vowels in the language, including front, back, high, and low vowels. Peter Rebigo and Wanda Pace (pers. comm.) report that contrast between the labial flap and other labial sounds in Ndogo is also attested before the other vowels (i, e, u, and o) . Second, the sound occurs in nouns (including animal names), verbs, and adjectives, as shown in (4). Third, Pozzati (1987) attests the sound in over 40 words. It is found in the core vocabulary wordsvīì 'child', 1vā 'to throw',vēē 'to greet, to ask', andví 'must, may (auxiliary verb)' (Peter Rebigo & Wanda Pace, pers. comm.). Finally, while the sound usually appears in word-initial position, it also occurs in intervocalic position. Ubels & Ubels also provide contrasts before the vowels i, e, u, and o. Second, the sound occurs in all major grammatical categories in Karang, including nouns, verbs, and ideophones, shown in (6). Third, the sound is wellattested in Karang, occurring in over a dozen words, including the core vocabulary wordsvara 'animal' andvī 'to ask'. Fourth, the sound usually occurs in word-initial position, but is also attested in word-medial position in two words. Of particular interest is its occurrence following a consonant (presumably across a syllable boundary) in pekvekvek 'very high'. This is the only case in our data of the sound occurring adjacent to a stop. Fifth, the sound is attested before all vowels except O. First, the labial flap (usually labiodentalv in Mangbetu) is contrastive with the other labial sounds in Mangbetu, as shown in (7): (7) Contrast with other labial sounds in Mangbetu (Demolin 1992 Table 2 lists the languages in which there is significant evidence that the labial flap is part of the phonological system. We have included our judgment as to whether the sound is DEFINITELY, PROBABLY, or POSSIBLY part of the phonological system. This judgment is based on the following steps. For each language, we examine four of the criteria laid out in Section 5.1 concerning the evaluation of the phonological status of the sound: (i) evidence for contrast, (ii) distribution across grammatical categories, (iii) frequency of occurrence, and (iv) distribution within the word. The first criterion is met if minimal pairs or near-minimal pairs are attested. The second criterion is met if the sound is found in at least two grammatical categories that do not involve ideophones. The third criterion is met if the sound is attested in at least ten lexical items. The fourth criterion is met if the sound is found in both word-initial and wordmedial position. The phonological status of the sound is considered DEFINITE if three criteria are met (and the majority of the lexical items are not ideophones), PROBABLE if two criteria are met, and POSSIBLE if one criterion is met.
Following this procedure, we determined that the labial flap is definitely a part of the phonological system of thirteen languages, probably a part of the system of nine languages, and possibly a part of the system of eight languages. These numbers are based on presently available data. As more data become available over time about additional languages of Central Africa, the number known to have labial flaps is likely to increase substantially.
Origins
The crosslinguistic generalizations about the labial flap discussed in the previous sections may provide clues to the origin of the speech sound in Africa. In this section, we set forth a tentative hypothesis concerning the location of its origin, and we discuss the question of how it arose.
Concerning the LOCATION of the labial flap's origin in Africa, Greenberg (1983: 12) states, "[i]f it does have a single origin, as seems likely, the choice would seem to be between Central Sudanic and Adamawa-[Ubangi] as the ultimate source, without a convincing basis for choice". We saw in Section 2 that the sound is most widely attested in Adamawa-Ubangi, followed by Central Sudanic, and finally Chadic. In addition, in Section 5 we saw that evidence for its incorporation into phonological systems follows the same pattern -the best evidence is in Adamawa-Ubangi, followed by Central Sudanic, and finally Chadic. This could suggest that the labial flap arose first in Adamawa-Ubangi, and then spread into the other language families as a result of contact.
Another plausible hypothesis -that the sound arose in Central Sudanic and spread to the other families -can be ruled out, if the posited migration patterns 
Afro-Asiatic
(based on linguistic and archaeological evidence) for the region are correct (Saxon 1982; David 1982; Cordell 1983; Bouquiaux & Thomas 1980) . It is thought that the Adamawa-Ubangi core was originally in central Cameroon (c3000 B.C.), while the Central Sudanic core was in central or northern Sudan. The location of the Chadic groups in northern Cameroon and eastern Nigeria has been relatively stable. During the first millennium B.C., the Ubangian speakers spread eastward across Central African Republic (CAR), with some sub-groups (including Banda and Sere-Ngbaka-Mba) reaching the Bahrel-Ghazal province of Sudan. During this migration, they encountered Central Sudanic speakers to the north, who were spreading out in a general westward direction from southwestern Sudan. The eastward Ubangian migration was complete by the time the East Central Sudanic speakers split off from the rest of Central Sudanic and migrated to the south into the Ituri forest of northeastern DRC (before 1000 A.D.). The Banda group later migrated back to the west and south to their present locations.
If the labial flap originated in Adamawa-Ubangi (in Cameroon), it was spread during the Ubangian expansion into eastern CAR and Sudan where it was borrowed into Central Sudanic via contact. Meanwhile, the Chadic groups presumably borrowed it from the Adamawa speakers in Cameroon.
If instead we suggest that the sound originated in Central Sudanic, then we cannot explain how it reached the Adamawa region in Cameroon based on the migration patterns. The westernmost Central Sudanic language in which it is attested is Sar, an outlier spoken in southern Chad, some distance away from the Adamawa core. This indicates that it would have had to have arisen independently in Adamawa.
The hypothesis that the labial flap arose first in Adamawa-Ubangi (NigerCongo) must of course be stated tentatively. The possibility of more than one origin for the sound has not been ruled out, and more evidence is needed to support the language family classifications 2 and migration patterns.
This hypothesis accords with an hypothesis set forth in Greenberg (1959 Greenberg ( , 1983 . He observes that many features unique (or almost unique) to Africa can be found in a large central area of Africa that includes Niger-Congo, Songhai, Central Sudanic, and Chadic. In examining four of these features -labial-velar stops, the labial flap, the use of the verb 'to surpass' to mark the comparative, and the use of a single term to indicate both 'animal' and 'meat' -he traces them all back to a Niger-Congo origin, except for the labial flap, for which he does not draw a firm conclusion. Our results suggest that the labial flap has its origin in Niger-Congo as well, which concurs with his general proposal.
Concerning the question of HOW the labial flap arose in Africa, further research is necessary before any firm conclusions can be drawn. Particularly, we cannot at present be certain if it arose first as a sound-symbolic element, or if its genesis resulted from a regular sound change. Here, we present geographic, genetic, and articulatory factors that may inform future research on this question.
First, Greenberg (1983) notes that the geographic distribution of the labial flap is a subset of that of labial-velar stops -with the exception of its occurrence in southeastern Africa, which can be accounted for by migration patterns. In Nilo-Saharan, both sounds are concentrated in Central Sudanic. In AfroAsiatic, both sounds are concentrated in Chadic. In Niger-Congo, the labial flap is mostly limited to Adamawa-Ubangi, whereas labial-velar stops occur in every sub-group of Niger-Congo. The overlap between the distributions of these two groups of sounds in north central Africa is striking.
Second, Boyd (1974: 51, 82-83) identifies sound correspondences between the labial flap and the labial-velar stop gb in the Adamawa group, given in (9). The words for 'hit' and 'throw' in Central and Southern Mbum contain a labial flap that corresponds with a voiced labial-velar stop in apparent cognates in Northern Mbum. The Central Mbum languages Pana and Kuo are linked with Northern Mbum in this particular correspondence set. Boyd consequently posits the sound change *gb >v (p. 55). (9) Sound correspondences between gb andv in Adamawa (Boyd 1974 ', shown in (9) . There also appears to be free variation betweenv and gb in the lexical item 'throw' in Dii, which supports the notion of a phonological link between the two sounds.
Other possible sound changes have also been noted. Stefan Elders (pers. comm.) mentions that there are a handful of lexical items in some Adamawan languages where the labial flap in one language appears to correspond to á, f or w in another. Also, Donohue (forthc.) suggests the sound change *Pv >v in Sika (Austronesian), which parallels another sound change *Pr > ó in that language. If correct, such a development would support the possibility of nonideophonic development elsewhere.
Finally, a secondary articulation of velarization has been attested in the labial flap and bilabial implosives in some languages, as discussed in Section 4. This suggests a phonetic link between these sounds and labial-velar stops.
Language groups
In this section we discuss generalizations from each individual language group concerning the evidence for the incorporation of the labial flap into the phonological systems of the languages in the group. In doing so, we follow the criteria laid out in Section 5. An exhaustive documentation of all of the data we have collected from the languages discussed in this paper, including all sources, is found in Olson & Hajek (forthc.) .
Chadic
The labial flap is attested in fourteen Chadic languages. No evidence for contrast is given by any of the sources. The sound is found almost exclusively in ideophones, with most additional items being animal names. In Gabri, it is found in several exclamations (James Roberts & Kaïndi Étienne, pers. comm.) . In Kera, it is attested in two nouns: p@v@N 'poor quality soil' and aj@v@l 'oily sauce'; and one verb:v@kti 'make (something) hard' 3 (Mary Pearce, pers. comm.). Several sources report the sound as being rare, and this appears to be the case in most of the languages cited, but it is attested in over 60 words (mostly ideophones) in Kera. It is most often found in intervocalic position, but it is also found word-initially. Three reduplicated ideophones in Kera have word-medial sonorant-flap consonant sequences:viw-viw 'noise of a rope or a whip turning in the air',vaN-vaN 'hard (e.g., a object that comes out of the fire without being destroyed)',veN-veN 'ripe/not timid'. Hofmann (1990) considers it a marginal phoneme in Bana. Mohrlang (1972) and Venberg (1975) include it in their phoneme inventories for Kamwe and Pevé, respectively, but neither provides evidence for contrast.
Benue-Congo
The labial flap is found in three Northern Bantoid languages in Cameroon and Nigeria (Kwanja, Samba Daka, and Tep), four Narrow Bantu languages in southeastern Africa (Manyika, Ndau, Nyanja, and Shona), and one Platoid language (Nungu) in Nigeria. No evidence for contrast is given by any of the sources. It is found almost exclusively in ideophones. It is attested in both word-initial and intervocalic positions. Except for Shona, most sources give only one or two examples. None of the sources consider the sound to be phonemic.
Adamawa
The labial flap is attested in twelve Adamawa languages. It is most common in the Mbum-Day subgroup. Sources provide evidence for contrast in Karang and Mbum. In most languages, it occurs in more than one, if not in all, grammatical categories. It is well-attested in several languages, including the core vocabulary words 'you (2PL)' (ví in Mbum), 'to throw' (vu in Karang, Kare, Kuo, Mbum, Nzakmbay,v@ in Dii), 'to hit' (va in Kare, Nzakmbay), 'to ask' (vi in Karang, Kare, Kuo, Mbum), and 'man/husband' (vār in Kare,vìná in Mambai) (Boyd 1974; Eguchi 1971; Lim 1997; Marcia Bleeker, pers. comm.) . It is mostly found in word-initial and intervocalic positions, with one occurrence in word-medial position adjacent to a preceding stop in Karang: pekvekvek 'very high' (Ubels & Ubels 1980), one case in word-final position in Dii: ááv 'sound of a horse galloping' (Bohnhoff 1982) , and one case of it occurring in a consonant cluster with a following semi-vowel in Kuo:vjam 'play a game' (Boyd 1974) . Researchers consider it to be phonemic in Karang, Kare, Kuo, and Mbum.
Fultz, pers. comm.). In most languages it is attested in both word-initial and intervocalic positions. It is attested in one consonant cluster in Banda-Bambari: ávrá 'force' (Cloarec-Heiss 1967). Tisserant (1931) considers the flap a "fundamental sound" in Banda. Tisserant (1931) provides numerous examples of the labial flap. He reports no less than 33 examples of the sound which occur in the "ensemble des dialectes, ou la majeure partie d'entre eux" (p. 10). Of these examples, the flap is in word-initial position in 15 of them and in word-medial position in 18. These examples are comprised of nouns, verbs, adverbs, and one adjective. He does not explicitly mention dialects in the Banda-Ndélé, Banda-Yangere, or Southwestern (Ngbundu) groups, so it is not clear if these 33 words are found in those particular subgroups. In addition to these 33 items, numerous additional items containing the flap are cited for individual dialects.
Gbaya-Manza-Ngbaka.
The labial flap is attested in four GbayaManza-Ngbaka languages. Grand'Eury (1991) provides evidence for contrast in Ngbaka-Minagende, but she does not consider the sound to be phonemic since it occurs predominantly in ideophones. Noss (1981) considers the sound a phoneme in Northwest Gbaya, but he does not provide evidence of contrast. The sound occurs mostly in ideophones and animal names. It is found in both word-initial and intervocalic positions, and it is rare. 7.4.3. Sere-Ngbaka-Mba. The labial flap is found in at least seven SereNgbaka-Mba languages. Sources provide evidence for contrast in Ndogo. It occurs in both nouns and verbs in all of the languages, in adjectives as well in Sere and Tagbu, and in all grammatical categories in Ndogo. It is attested in over 40 lexical items in Ndogo, in eight lexical items in Sere, and in four or five lexical items in Bai, Feroge, Mangayat, and Tagbu. It is found in the core vocabulary words 'child' (vi in Bai and Sere,vīì in Ndogo), 'water' (këvä in Feroge and Mangayat), 'to ask' (va in Tabgu,vēē in Ndogo), and 'to throw ' (vägä(h) in Feroge and Mangayat,va(ta) in Tagbu,vā in Ndogo), and 'must, may (aux.)' (ví in Ndogo) (Santandrea 1950 (Santandrea , 1961 Peter Rebigo & Wanda Pace, pers. comm.) . It occurs in both word-initial and intervocalic position in Ndogo.
7.4.4. Other. The labial flap is also attested in one Ngbandi language (Kpatili) and one Zande language (Nzakara). No evidence for contrast is given. It occurs in nouns, verbs, and adverbs, including the core vocabulary wordvè 'to throw' in Kpatili (Boyd 1988 ). It is rare. Grimes (2000) classifies Kpatili as part of the Zande sub-group of Ubangi, but Boyd considers it to be closely related to Ngbandi.
Central Sudanic (West)
The labial flap is found in seven West Central Sudanic languages. Parker (1985) provides evidence for contrast in Baka. The sound occurs mostly in nouns, and to a lesser extent in verbs. It is attested in five lexical items in Sar and Yulu, and in fewer lexical items in the remaining languages. Several sources consider it to be rare. Brown (1991) considers it to be a phoneme in Gbaya, and Nougayrol (1999) includes it in his consonant chart in Gula, but neither provides evidence for contrast.
Central Sudanic (East)
The labial flap is found in seven East Central Sudanic languages. Evidence for contrast is given for Mangbetu. It occurs in nouns, verbs, and numerals in Mangbetu, in nouns and verbs in Lese, and in nouns in Asoa, Lombi, and Mamvu. It is most common in Mangbetu, but appears to be rare in the rest of the languages. It occurs in the core vocabulary word àvá 'father' in Mamvu (Tucker & Bryan 1966) . It is usually found in word-medial position, including two cases before semi-vowels in Mangbetu: novwavu 'to blow on fire' and nEvjavja 'black bird' (Demolin 1992) .
Austronesian
Donohue (forthc.) reports a labiodental flap in the Austronesian language, Sika, spoken on Flores in Indonesia. He describes the articulation as follows (he employs a dental diacritic to mark a flapped sound):
/v "/ A voiced labio-dental flap. This sound is produced as for a [v] but with labial contact with the inner surface of the upper teeth; this sound is flapped forward from the start to create a sound that is at times affricated ([bv "]), and sometimes simply a voiced labio-dental stop/flap ([b "]) . In careful speech, however, [v "] is produced.
He provides contrast with [B] and [v] :vo:tEr 'I stand a pole in the ground' vs. Bo:tEr 'I buy' and vo:tEr 'we (INCL.) buy'. He attests it in four verbs, all in the 1SG form:v@li 'give',vai 'grow',vo:tEr 'stand a pole in the ground', andv@va 'hunt'. A non-phonemic process of consonant gemination results in ["v@v:a] as the phonetic form for the last item. We have already noted that he claims that it developed historically from the consonant sequence *Pv >v, paralleling the sound change *Pr > ó. We note too that the labial flap corresponds with Q w in a related dialect.
Conclusion
In this paper, we have documented the geographic and genetic distributions of the labial flap, and have drawn generalizations concerning its articulation and phonological status. It is most well-attested, both in terms of the number of languages and the number of (non-ideophonic) items in each language, in the Banda, Sere-Ngbaka-Mba, and Mbum-Day branches of Adamawa-Ubangi. In terms of articulatory parameters, the sound is most often a "voiced labiodental flap with egressive lung air".
The labial flap is definitely or probably a contrastive unit of speech in at least 22 languages. It can be readily incorporated into the phonological system of a language, and it appears to have arisen independently in two geographically distinct parts of the world. The consequence of this is that theories of phonological features or phonetic parameters must account for the labial flap and distinguish it from other speech sounds. Linguists can no longer assume that taps and flaps are exclusively coronal, as has been commonly done. We hypothesize as most likely that the labial flap arose in the AdamawaUbangi sub-group of Niger-Congo and then diffused into the other families in geographic proximity. The precise mechanism of its origin in Africa remains uncertain and requires further investigation.
We have tried to be as comprehensive as possible in our examination of the labial flap in order to avoid the pitfalls encountered by Greenberg due to his limited sample. However, because many of the languages investigated in this paper have not yet been adequately described, this goal was not entirely realized. We hope that by pinpointing the key issues surrounding the labial flap, African and Asian linguists will be aided in carrying out their research on the subject, eventually leading to more complete and accurate documentation of the phenomenon.
